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Abstract not available for km 61462 
Abstract of corresponding document USSQ51918 
Methods of fabricating a liquid crystal display element on a substrate 
includes forming a thin film transistor cn the substrate the thin film 
transistor including a gate electrode covered by a channel region and a 
gate pad conductivity connected to the gate electrode. A pad electrode Is 
formed on the substrate, spaced apart from the gate pad, A portion of the 
gate pad and a portion of the pad electrode are exposed, and the -exposed 
portion of the gate pad selectively plated to thereby form a conductive 
barrier layer on the exposed portion of the gate pad, A pixel electrode Is 
than formed contacting the conductive barrier layer and the exposed 
portion of the pad electrode to thereby connect the gate pad and toe pad 
electrode. Preferably, toe selective plating includes eiectroloss plating the 
exposed portion of the gate pad to thereby form the conductive barrier 
layer. 
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METB05)S Of FABRICATIMx LIQUID region B cm occur dee l<? contact besweea the tovmomoa 

'cfcYSTAl. DISPLAY: ELEMENTS AND **« pad 4n and the ITQ pixel sleeve X&s, A battery *£©cl 

tNTERCONNKCTfK THEREFOR geasr&lcd duriag d.evck>pmte?n: ot the nnask used to pattern 

me ITO ilisa can cause pan'tiens of 5k 1T0 electrode 18a to 
FIELD OF 'FEB INVENTION 5 omha la addition, *he .contact max oe jMrc degraded by 

The present invention a**** 10 method, of tabrmadng f£ of the LCD 

i.wk.iwic device mora namamlarlv m methods of *« anoannunt omem man yM.^j on ,u,: ; 


■ So- , ^ - ^, mifmr?5 camtaet, s amine rn which generally is Rot solved 

^^ h ^ <ha * M > bv rerdadng the alankmun wish an mmmvm alloy. 

BACKGROUND OF THE INVENTION m 

_ _ . t . . SUMMARY OF THE INVENTION 
Ltcxdd crystal d todays (LCDs) name thin him transistors 

CWm as switching devices arc widely used to provide Sat !a Sight oi: the feegomg, it b an object of the present 

t^l&splavs for ckvioes such as parable computer, tele- moendon to provide methods .of fabdcaUng liquid crystal 

visions seel the like, hecaaase LCDs tend 10 be lighter an* ;< (LCD) elements which ro prone m contact 

tftfemef, sod 'to costume less power than, cathode ray tube skgjsdatkm.- 

(€Rl) d&pteys. This and other object, failures and advanisges are pro- 

Various m%¥m&eto!"&3g teeiniaxues .have been dermoid vldad according: 10 -he preset rnveonon by mrnhods of 

to induce the cost o£ pxod&ekjg. LCD's. A popular teeitnktnc fabric ting LCD elements is xaides as interconnect between 

emadoya a six-mask* process' .as dhnitnxmd' 10 FIG, I.' in. the gate p*d of the fhi» fUm transistor of the LCD ehaneat 

contrast to a conventional sevsrors&skptoeess, a p&ssivadon " " a«d a pad electrode xs iibrroed by brsi sekcsb/ely plaiif-g ;o? 

film atid a gate hisxthiiiisg iibu ace ^iuialt^coasly etche-d exposed poaion of iha gaie pad, pirefcably using an elec- 

<i>jxing fomKUiori of a cootac: for a tr;ii.xsparecii sndhxtn ixn xrok^:plaiing techniqxie bx which the plating materia'; ^Icc- 

oxsde (rrO) pixel ekoirode tssing a Mih mask, and s lively forms on the gais pad rasher than, on the pad stearode, 

V*rev|ottsSy iox\rscd pad alcctrcde is connected to a gate pad and iben forming a pixel electrode contacting the bander 

xis,kxg the r.fO termed dxefea&er, ahowxag sim«ha^xi$ ^ Layer and the pad electrode. Preferably, lU gate- pad & 

formation, of contacts berxyecn the pixel ek<araee and: \hc zUmimm.* the pad electrode, is ehroabam, the- bmi&i layer 

pad eketcede and helweea Use pixel cleeirodc and the gate is ixkkel and ibe pixel electrode b Inoinm tin oxide (fib), 

pad. Th& eleetroless plating .preferably h pesfonaxed by -re^bn^ 

Operations for forming a« LCD eierncoi aectarding. to a 5S the apposed pent ion nfthe r-a-e pad with a bypopbospbite- 

coavcxak-nal six maak nrocess will be described, with ?et> * " based nickel electrolyte so i ;tdoii r more prefers bly a- a tens- 

so FIGS. 2-a>, in whxeh a reference de^iexiaioc A peraln-re range o Labour 78* C> to abon.i l.lO i: C, and 4 il a pH 



range of aboxe a,0 e> aboet 5,0. Beienx p'bniag, the exposed 
^m&aa onbe gate pad preferably is activated u&m$ a aincaie 


t ol a iraneparent ecbsn\ c ac 2' where a 'IFF is 
LB indicates ;m area or! the 
pad electrode Is tbrrned. Heicrnng in u eocnion or a paliadmm ^nxnion. 

nan in formed on the •StthsSrals 2, I ae u partkatlar, aceordlog to me presem. )jsvem:ion ? a 

ilitn is dxen pattenaed so fxnn a gase eieetaxk 4 of febricadcg; a liqnid cjysial display element 00 a. .sxtbr* 

and a ga^e pad 4a. As abo^n in BG . 3, she gate d.eeuode 4 in.emdes forming a nbin nnn iranrdsror on the substrate, the 

and the gate pad 4a are tixeo selectively armdmena for dnn dim transisk^r including a ease dec i rone covered by a 

example, nsiiig a photnlehographic mask, to !:orm aa sonde o^anoei region and a gaie pad co«d«oUv^?y connecied to the 

oxide fnxa 6* which covers the g.ate electrode 4 and psmaUy gase ekesj-ode, A pad ekctrode & :mrmed on the sxsbstrsto, 

covers the gsm pad 4a-. As die* t rated by HQ, 4, a aiiieoe Spaaed apsri frotn the e;ate pad, Apooica of the gate pad sed 

nitride m depc^lted on tne snbenenc 2 f forming a gate a ponien of the pad aiceiroda are exposed, and the exposed 

sxisnladrig njm H, An a jnoreboxts .siheon nlm and an ponton of the g ase .pad ^dectiveiy nlated so thereby sbrtn a 

irnpxirity-doped amorphons aiocoa fthn are then eonseen- ccedeenvc bsnics isyer en the exposed portion of the gate 

tively deposited on the subsnate 2. The silicon iVans are then pad.. A piael electrodo is .Lhert tooled coniacung the con- 

patterned io Ibrtn an ^mornbo;rs sdicon region .10 and » dttciive barrier layer and die exposed portion 01 the pad 

nope<J itiTiorphons silicon region 12 in she TFT region A. electrode to thereby connee? ore cate pad md ?ne pan 

Heferrmg io BO. a chrenniuxn (Cr) layer is deposiicd on electrode. Preferably., the step or sekotbody plating inc.Uid.es 
the snbsirate 2 .The obnnnmn? layer ia -nen patterned to mrn- ,<.e eiecUoiess plating the exposed portioa of the gate pad to 

a source electrode Me mad a drain elecsnane f.4oyann to fon^i thereby lotm the ccncmctive barrier layer, 

a pad electrode 14c Portions of the doped axnorphe^s silicon The thin nim traosiator is preferably formed by forming s 

region 12 ovailyxng the gate aieetnade 4 iypiernly are etched nna conductive layer cm the nnhstrate and patterning the isna 

dn.ring the satne operation,, thins exposing a portion cn: crm.dn.cd ve layer to hnna a gate eteranide and. a gate eJec- 
amorphous silicon ^gton 10 overlying the gale electrode 4. 55 node oad spaced apart bont'and coadaotivelv cormeotcd to 

As illustrated in. HG. fi, a passivation film K\ typically an the gate electrode. An anode oxide nlrn is then Ibfojed, 

oarde }\Un y is then deposited on the substrate 2, ecveram, hrn covering the gate electrode, ;n?d an itsanadon i aver In Ibr^scd 

scarce, drain, snd pad electrodes 14^ I4h< I4e.\ I'ha passt- on the substrate, covering the anode o:<kie him and the e*te 
" then • 


vat ion film M is then patterned to expose a porhion nf the ckctmde pad, A tot eemionndnetor layer is formed on the 

dram electrode 146, a portion of the pad eleeirode 14c ; sad so insxhation iayct, and a secotsd senhconcaotor layer is formed 

a poitioo of the gate pad 4o\ Sebsequeatly, a layer or indinm on the hrsi semiconductor layer, lite first and second scnii- 

ttn oxide (JJOi is deposited on the anbstrste. contacting the oecdnc tor layers are then patterned to expose pott ions of the 

expend portions of die drain electrode 146, the pad alec- Insulation laver and to leave a nrst serniconductnr 

node !4<r and i:he gam pad 4n. Thz ITQ layer is thee overlying the pate eiecxnxta and a secend setniccm 

patterned to fortn pixel electrodes^ IS, IB«. -a. region overlying the nmt :semtconducmr reaiom A • 

In at? LCD elettmni formed according to this conventional condnctive layer h ibrmed. covering the second 

tcchnxqne, degradation of the contact fbrmed in the pad dueicr regxnj and the tirat insirtanon mgion, and then the 
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conductive kyet and tbe second j^xmconductor 
arc patterner! to fbtm spaced apart samccertfraia 
electrodes from she tokI. conducive layer and uodtsr(]rai& 
spaced apart sonree/draat renxens torn the second &*mia>a~ 
duck? region, to for«s s pad eWnade on the iasu&tfoti layer, 
and to expose a portion of the first semiconductor region 
ad between the spaced at?art source/main regions. A 


disposed 

pmsv&cwti layer is then Coated cove dag t\ 
<&Ucw>6m, lh£ exposed portion of She lizsi 
region and the pad eWtodt/'ib expose the gate pad a ad pad 
electrode, the passivation layer than patterned. 

fce&ra&y, she first oofidxtch layer is an ahmmxum htyer< 
the baadation layer is a silicon oimde layer, the first semi- 
conductor layer in an amorphous silicon layer, lac second 
ssnn^rsdtieior layer is an doped Afac«phou» silicon, layer, 
she .succud conductive Layer is. a chromium layer, and &s 
p&ssxvsifon layer is a snieou xtltrids layer, the step of 
sledrtitess piatiag preferably erasprises die step of treating 
the exposed portion ot the gate pad with an electrolyte 
s^hnioa itjchidinjy ukksi to dsereby forsfe a nickd barrier 
hryer o» the exposed portion of ihe .gate pad, and the step of 
Ibrndug a pixel electrode, comprises the step of fonfti&$ nx\ 
ki$bxtnti&X>xkte pixel electrode contacting the nickel barrier 
layer and she exposed portion of ihe- pad etectrtxfe* The 
psit^raittg of the passive-ion layer otay be performed with a 
photoresist mask Which is left fa place during the eketrolass 
plating , step and snbsequernly amoved. Residues formed on 
She rsnedvauon. layer during the plstnna step may be xtsing * 
nitrogen plasma, before th* pixel electrode is forrned. 

The electrolyte solution used in. the. electrons plairag 
process preferably conupfises a byprspbosphite- based nkkel 
electrolyte solution, and the electrons* plahag of ihe &3t* 
pad pjwtebly occurs- by treatine; the exposed portion of the 
gate pad vdtb the hypoohc^hne-bssed mefcet electrolyse 
sohitiOo at a iessar-cratureran^ of sbont 70* C to about UXf 
0, and at a Ph rang* of -sbou? 4 0 to about 5,0. Preferably, the- 
nhnlno is preceded by setivadn.g the exposed portion of she 
iate pad.' The exposed portion of the gate pad. may be 
activated by treating she sate psd with a :ei.neaie sohrdon. 
preferably ineiedmg aioc o^da ;jnd sodhifo hyrho?ork f and 
eckmss- preferably, further loeluding ?inc, iron, copper and 
orotrel. Activation rr^y also bo pe;forn::.ed nsing a 

A» jfxerconnec: is thereby provided which 
likelihood of contact degradation. 

BRIEF DgSCKIFnON OF THE DRAWINGS 

Son>e of the objects and ad: van targes 'of the present inv^n- 
dor: having been iiUted, othcrsi wiU be more Mly understood 
frotn the detailed description drat follows a ad by reference 
tei the aceonrpaoying drawings in whiohs 

Elf}, I is a tioweiuo iEnstratxng operations of a conven- 
tions! six-mask process for ibrn-ing a liquid etystai display 
(LCD) element; 

ate cro£s>seedonai views of intctxned iaie fab- 
rioaiion producls illustrstiog: operations- for fabricating an 
L(iD element according: to the prior arU and 

BOS. T~T2 are: cross-sechoosi vkavs of rEiteruji:diatc 
Ubrxcatxon products iiinstrsrinn operations for fabricating an 
t.CD element accsxdiag to ihe present invention. 
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OEdAIi.bD DESCRlFnON OF 


urn 


Tm- pre^nt invention now wi?d be deseribed more rarUy 
hereinafter with reference to she accompanying drawings, in 
'which ernboditnents of the iovennon are showtr This ioveo- 


Ocuj may. however, be embodied in. nnmy dxtterent lotma aixl 
should not be ce-nsto.nm as Iio:titc<5 to the embooxaseo^ set 
fbrfa herein; rather, these embodiments are provided so mat 
nri^ dxsciosnre wiil he thorough snd cotnplete, ;md wliifutiy 
convey the scope of the mv^ntloa to those skilled in the an. 
In the' drawings, the thickness of layers and regions a.m 
exaggerated for clarity, at-d like nnmhers refer to like 
ckrriests throu^horm 

Method aspaos of the nreseo: invention will riow be 
described with reference io FIGS, wherein reieteoce 

desjpnjitor C indicates a region of a stdastrate 22 ai which a 
■hin tmn -ran^istor (TF T) is inrmed and cexerence designator 
D indicates a region of the sobnn^e 22 M -which a gate pad 
and tssd electrode for the TFT are to he formed. According 
to the preferred mehxod aspects for fabricating s liquid 
crystal display (LCD) elenaeo: described herein, the snb- 
Strata 22 preiif abiy is trannparem. Although the foUoxvinc; 
descrintmn relates io tabricaOorr of an LCD eieaseni, htosn: 
skilled in the ao wid appreciate that the present invention xs> 
alsi5 applicable to fomsation of interconnects for other 
?nicn>eteetronic devices fonrsed on various types of sub- 
strates. 

EeferWns; to FIG. 7, a tkst condnctive layer in forrrjcd on 
the nnbstrate 22, preferably room abxmianm (At}.. The ikst 
eondncxive lavcr k then na-teroed to toon a gate electrode 24 
and a sate pad 24*, Ao anode oxide ghm 2d h> then termed, 
the sa?e electrode: 24, As shown in FIG. s» 
rn'eferal>b*silkx>onitride } is deposited on 
22> forahrig an insulanon Isyer 2B.. A first 
layer, preferably anjombons silicon, and a 
layer, preferably impurity-doped 
silicon f are then sern-entiady formed on the 
22. The semiconductor layers are then patterned to 
form a tknt semiconductor region SO, which serves as a. 
channel region for me TKT and a second ^nriooaducior 
region 32 overlying me gate electrode 24, 

lemrrajgto Id'O, 9, a second condnctive layer, preferably 
chro.mxnm <Cr} ? is depositer! on the substrate 22, and then the 
second conductive layer ?»nd the second semiconductor 
region sre p-j itemed tn harm spacer! apart somee/donr? 
elec-nsdes 34n, 34d overiying spaced apars somce'dra:o 
mgions tea, 32b in the 1'PT region C, anrl «o form a pad 
eiee-5rr*de 34c in the pad region D, As showa in PIGS, ill - 1.1, 
yrt insxdating ma5edab preferably silicon nitride, is -hen 
deposited on the substrate 22. t'orrning a passive icnt layer 
M. The m^ssvanou layer 3?? is -hen patterned nshxg a 
photoresist mask PR S exposing prstioris of the drain e tec- 
mode 34b, the gate pad 24n and me pad eiecnmk 34c, 

As iUnstrated in FIG. 12, a connective barrier layer 38 is 
then former I on the exposed portion of the gate pad 24<n 
prelerably nsing as: eicctrcie.se ptadng. e?ethod. As will be 
by" those sinlied in the art, plating involves 
■i \i\uu fnr example, a metal nim ? on a .surface by 
platinc; ants irorn a ortlnnon contavning the ions, 
Plating techniques include electroplating, electro less 
0iahn£ and displacenscnt piatisc.,. which generally diSer in 
btc way in which the pladog ions are snpplicd. 

Aceordiag tr). pre leered rnetbod aspects o£ ths 
e!nom;nes$ plating is used to nose advantage of t 
thai the electrochemical potential oi: z rerincing agent in a 
.solntxon of mend ions is generalty lower -baa that of the 
metal ions, thus c^usxrig oxxlatxon of she reducing agent and 
reduction of the mend, loon such that they are deposited on 
a substrate and thereby prate the subsmue surface. The 
force oi: an elect rolees plating reaction can he 
by a diOercnee of •ioni^rhrm tendencies, • 
be expressed by the ibbewhng reaction formulas; 
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sviiererri R denotes a r«ducmg agent, Eice&rote.sn pi 
he advantageous in. tuat \t tsmxeahy generates a 
havias sjaall amount of pinholes and excellent corrosion 
m^Ssce, The plying tlhns fensd by eiaetrotess ptetfog 
also lead to exhibit exccska-n wafomuty and adh^ive*^ 
A pc\ver supply is not needed, which can ease mass pro- 
duction, "foe phrdug process also tsnds to be highly 
sekdira, ihiis sifowlag surfaces or one materia! type to bo 
plated without forming hams os omer mdasm. In addRiem 
although electro less plating can be slower rh&rs 
it generally is adeqeais foe forming miis 
layers h&vmg 3 mlekoess- On. the order of 



500 

IteOsrrcng to BG, cutset resistance h 

increased and adhesive and mechanical integrity are 
d^ignsded by the prescr-ce ol : an osade ilixti da the aleromotn 
$&fe pad 24'?, a cleaomg stop ss predersbly performed sfcsr 
ifce gate pad 24a is exposed. The exposed surface of the gam 
pad 24a then preferably is activated to nxrooee a native oxide 
ftLoa from she surl:aee of the gate .pad a. ad facilitate &e 
ekeonaless pladng of nickeS on -he gate pad 24r<\ 

Activation may he pzA^mzd by tzzamg the cxposeo 
•snrface of the pais pad 24? wfcfc a sineate solution, 
ably s sdnoaie solution Including m oxide and 
hydroxkk as main components a ad preferably iKkirtionally 
eonOnning zinc, iron, copper, and nickel to promote nede- 
atiorc Tfee mickation of -he barrier layer can also bo p.so- 
stated by diluting the zsacale so&ctaa &ilh a cfeionfeed (DO 
vvarer, Activation may also be performed using a palladium 
(Pd) soLuifonu 

After aea^atkna; or' die surface c'£ the §a*e pad 24<r, a 
conductive barrier Jayer3&, preferably kkxhTdhig nickel (Ni) 
Lvfeied <m the actuated surjaee, preferably using 
hypopoosptiite4x-^d nxeiiel (Ni) ekeirofyte. The activating 
i^iop cat- be performed usd-o a pa>iad : ic.ai (Pa) ^obaion as 
^vell The electro te> olatiog of ibe oicke! (Hi) meia'i pref- 
erably occurs a.t a *o o^peraxe re rawge ot"abom 70* C. to about 
110* C ssid ai a pB ra^ge e-f abo-ai 4.0 to sboul 5.0. Because 
of: d>e ddiereot eleoijcocoeojioai properties of ohoiooeoi and 
pi ting select h r ely occttrs oo ihe aluitdoc.ro. gate 
ekespfxU; 24a a- rate greater roar: ib;n. oo. the chromium, pad 
esc-arode 34c, due to the small ddmrenee m kmooaxm 
ieaderitries of. chromiurf: (C:c) sod riicke! (Ni), 

llie dectrokss platkxg may be: ^or-drcted before piictd- 
resss; rrsask (PR) ki removed lo this mmw-t, the forosatioo 
of a residue on the peos^vsdoo byer 3^ durirsg; ibe eiectroless 
pteoog cao be preeeeted. Ac additiccai. step of reoxjviag a 
onrtace portion of the psssjvado.n ^yer5<j »sing a oiircgerr 
(N.v) piasjoa can be .perfonned to reomve residues formed oo 
the' p^ivaiior: layer 3t>. Assooero io. FIG 12, as mom m no 
oxide (ITO) layer may meo be fonoed and patterned to iottn 
pmet ekcirorles 40. 

Jo ibe? drawings eed specilicatiorj f there have bu^o dao- 
ciiosfro vYf.'ical cmbodimeots of the i : o.von.tiioc aod, akhoogh 
specific terms are employed, they are used ixi a generic snd. 
descripiivo sense only a.ud cot. for purposes of limitation tac 
scope of the ineenooo bcixig set forth m the following 
dsfrns. 

loat which is claimed is: 

I. A method of fabricating a homo crys-al display ekoieot 
on a anbslraie, the nmdmd exijoprioing the steps of: 

forming a thin tiho transistor on die siit>sirau>, the tmn illm 
transistor inclnding a gate ekcteode covered by a 
channel regie s and a gate pad condacdvely eoonecied 
to the gate electrode; 


forming a pad electrode no the f>ubstrat>r, spaced apart 

from the gats pad; 
exposing: a portion of ihe gate pud and a pomor; of ihe pad 

electrode; 

selectively plating toe exposed portxm of the gate pad to 
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them by j'orxrs a coxidxiciive barrier layer on i 
|mria<«5 of the gate pisd; aod 
.foxmmg a pixel ek-oirodo contactiog the conductive bar- 
rier layer and the exposed pordoc of the pad efceirode 
to thereby eonueot the gate pad and the pad electrode , 

2. A method according to Cieim 1, therein sard step of 
sekodvoly plating comprises, i:ho step of eleotroless plating 
the expesed portico of the gate pad m thereby tbrra the 
ooortnc tive barrier layer. 

3, A method according to claim 2: 

wherein, said step of formine: a thin film transistor eorn- 
prise-s the steps of: 

forming adimt en odti eti.ee layer on. the substrate; 

patterning the tast coodnoove layer to fomi a gate 
ekes rode and a gam pad spaced apart frorn and 
eortdootvoely connected to the e;ato electrode; 

forming an anode oxide htm covering the gate eke- 
trode; 

n^mir-g: a iftsuhciion .layer c<n the sub^rate, covering the 

anode oxide mm and the gate pad; 
Hamming a hrst semicoodootor layer on the msalaxioo 

layer; 

forming a second xenncood actor layer o« ihe hrst 
semicondtictor layer; 

ie first and secend. senricondnmor layers to 
poriions of die insohmon layer and ic leave 
>i isrst oemieorjooctor region ovedyrag the gste eiec- 
m:>de and a seeood : 


« first ss 


s ^ fenemg « second corid«c1ive.iay»r covcrhig the s 

seeoicon.ductr?r regioo and toe first mstiUHsoo region; 
pattern mg ihe second conductive layer and the second 
semiconductor m-gioo m :-or?o: spaced apart sonroe; 
rhaxa electrodes from the second conductive layer 
is - and ande dymg spaced apart ooarce/dmm regions 

from the second seoncondoctor region, i<> form a pad 
electrode on the msniatlco lay-;?;:, and m expose a 
portion or the tlrst. semieenducmr region disposed 
between ibe spaced epert sooice/dodn regions, and 
horning a passivation, layer covering the source/drain 
electrodes, toe expased pooioo of ihe first semkon- 
doetor regmn and tOe p?*d edecirode; aad 
svhecem said step of exposing: comprises rite step of 
patterning the passiv^oion layer to expose a portion of 
50 the gate pad and a ptxrtion of the pad electrode. 

4. A method according, to ejaho 3 N . v^hereio ihe tkst 
coodtmhve layer is aa 'alii, mi num. layer> vv bore In ihe isssula- 
•ioo layer is a sillcor: rhtridc layer, wherei-} the iiroj semi- 
condacsor layer is an umorphous smeon layer, wherein the 
second senhcoodomor layer is an doped amorphous Silicon 
leyer vvlsemin the second conductive layer xs a chromium 
kyer, \ehereirt the pasalsath-n layer Is a silicon, nitride layer. 


wherein said step of ekeootees plating comprises the step 
<jf treating loe exposed oordon of she gate pad with au 
electrolyte srn^don emnpriolng .nickel to thereby form 
a nickel barrier hover on the exposed mrtkm of. ihe gate 
pen; and 

said step of tormina; a omel electrode 
OX iedorro 


the step of forming, an iodiem txo oxide pixel eleemme 
contaetmg the oickci barrier layer and the 
portion of ihe pad cremroca. 
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the passivation layer 


gate pad «f a inm meod, ooth 


S. A me thod according to 
wfcereia SJixd step of 
comprises the Steps 

forming a mask which tome* portions of She 

tiaa foyer overlying pad and the pad elec- 

trode exposed; and 

removing the exposed .portions of me pusivaticm layer 
to {.hereby expose & porn^n of the gale pad arid & 
portion of tha pad ekoiroda; 
wherein said step, oifatectofcss olaimg comprises the stim 

of electrolcss ptating the ftspostti portions of ft* gate 

pad and the pad electrode leaving the photons*! mask 

in place; and 

w&erem s;dd step of tasag * pixe l clsc&odo is preceded 
by she step of removing the mask. 

& A method according to claim 3* wherein said siep of 
e^etrokss phoing is fbiiowcrl by s»d said step of forming, a 
pixel ekoumie is preceded by s^p of rentoving a surfaoe 
portion of the pa&sivafion. layer nsioe: a nitrogen plasma. 

7. A roe mod of f&brkatlng fs Hqoid crystal display eJeaieBt 
ofi a substrate, the method coorpnsing. the steps ot: 

forming s thin haco transistor on the substrate, the ibm fdm 

ir&mhi&r mdnd ing a gste efeemaee covered by 

channel region, son a 

OucSivcKy connect 
tbrernog. a pad electrode of a second metal or ihe 

substrate, spaced apart from the gate pad;, 
exposing a portion of the gate pad a:nd a port so?: ot" the pad 

electrode; 

selectively plating tit* exposed portion of the gaie pad 
with a third tnelal to thereby forma conductive barrier 
layer of the third mend, on the gate pad; and 

niordog ?. pix&l electrode oontacimg da: conductive bar- 
rier iiiysix and the exposed porikai of the pad electrode 
to thereby interconnect the gate pad and the pad elec- 
trode. 

8. A method eceoming to d*&$3 ? f wherein said step of 
selectively plating nrenprises. the step' of electnness opting 
the exposed portion of the e;are pad with the third me-iad to 
thereby teem the conductive barrier layer. 

9. A n-ethod seeotdmg lo ehdm 8* therein said step of 
ckctrokss plating competes the step of -rearing: the exposed 
port tons of the gate pad end the pan electrode with an 
c-ectroiyle solution comprisirig the third metal to theneby 
form the coodxretrve battier layer on the exposed portion of 
(he gate pad, wherein the ddrd metal is plated o-a the ;5.rs! 
me? a J at a rale greater dnm the drird mzUi is plated no the 
second me; ah when treated svtth the ejecirolyie solnnon. 

10. A method aceomhe^; to dahn § y whe-rnin the first me Sat 
;.s :>.h:ordns?o ? where in the seeood nictal is chrominrii, and 
wherein ibc ekeooty=e sobadeen o»n:r-prrses sdekes. 

U. A method aecerdjog; {o eiaiso wherein the ekemm 
iyt« solntioo co?nprises a hypnp'hosp'hjtemased rdeke! eiee- 
jmdyse sohnton, 

12 A method accordmg to ehdrs 11, wherein siiie step of 
treating eompmes the step of neadng the exposed portion of. 
the gate pad with a hypophospfrke -based oicke! electrolyte 
sohrtion at a temperate.re ranjia of -aboot Itf C, to aboyt 110* 
C. and. at a pH msme of ahoot 4 0 to aboet S O. 

53. ArneUiod according to dasn £0, wherein said step of" 
treating is preceded by the step of acdvasfag the exposed 
portion of the gate pad. 

14. A method according to chdro 13, ^herein said step of 
; oarnpdse^ the. step of treahog. the gate pad with a 

s-denon. 

15. A raethr?d according to claim 14, wherein the zincmx 
soindon comprises ainc osade sod sesimrn !sydro>;tdc. 


id. A method according to m:,m i$> whemin the Jdneaie 
sotutton otrther cornprfceo sine., iron, copper and riickef 

17. A method aeoardir-g: to claim 13, wherein said step of 
aenvamii- comprises the step of nesting: the gate pad with a 


• o 


IB A method according to claim S: 
wherein said step of espr?sing a portion of the gate pad 
snd a portion of the pad electrode is preceded by the 
step of forming an psssisssmo i;syer cejvcnflg the mm 
rilm trsmsistor a«d the pad electrode; 
wherein; said step of exposing emprises the steps ot't 
forming a photoresist on^sk on the pasjiivatmn layer 
kavirsg portions of the passivatior: iayer ovedying 
the gate pad and the pad electrode exposed; acid 
patterning the passivation layer according to the pho* 
karesrst ma^'k to expose a. portion of Sx*e gate pad and 
a portion of the pad ckctrods; 
wherem said step of ekctrotees- plating coomrises the step 
of electro jess platmg the exposed portion of the g:ne 
pad with the photoresist rnssk m place; ;md 
wherein said step of fotining a ptxcl ciectrode is preceded 

by the step of rcmovi ng tho'p hot orcsist : 
W, A method accordhig to eianaa 8: 

re? of exocrine:, a portion of the gate pad 
of the pad * 


and 3 


: e:K:txasin>a. a portion of the g.alc 
be pad ekotrede is preceded by 
m passkettajn layer covering the ihin 
Cilm transistor and the pad eleesroce; 
wberem said, step of exposing cojoptises the step of 
patterning the passivation layer to expose a portion of 
the gate pad and ?: portios> of the pad electrode, and 
wherein said step of elootroless plating is followed by ar;d 
sidd step of Conning a pixel electrode is pmoeded by the 
step oil retnovrag a stolace portion of the passivation 
layer esing a nitrogen plasma, 
M. A method of fabricating an interconnection betseeen a 
hrst coodnetsve region, on a substrate and a second oondttc - 
dve tcgs^n on the substrate, spaced apect from the hrst 
coadeetlve region, the method comprising the steps of; 
selectively tdeeoxdeos plating me ibxt conductive region 
to thereby form a conductive barrier Saver on the first 
conbncdve region; and 
torrnmg an interconnecting region contacting the conduc- 
tive barrier layer and the second condnctivc region tss 
them'by iritcreoenect the first eondeedve mgton and. the 
aeeoud conductive region; 
wherein the fust eondtictlve region cnntprlses a tins 
mctiii, wherein the second eoodnctlve region comprises 
a second me tab and wherein said a^:.ep of elect rotefet 
plating comprises d>e step of treating the first conduc- 
tive region and the second conductive region with an 
electrolyte solntion comprising a third metal to thereby 
term, the oondoedve barrier layer on the fiixt condnctive 
rec;ie-n, \vhercin the third mctai is {dated or* the iirsl 
ruetai at a rate greater than dm third metal is plated on 
the second metal, when treason with the electrolyte 
.solshon, 

.21, A method according to dsiro.2% wherein the first 
metal is ahiroioumcwherem she second metal is cbromtutm 
and wherein the eiectrolyte sobn.bn comprises nkkeh 

22. A method aeconimg to claim 21* wherein the electro- 
lyte sc-lntion crnnprises a hyp<nn:aea?nite-basea nickel elec- 
tro f y te s? .ma t to n ? 

IS. A. method according to claim 22, ^herein said step of 
treating comprises the step of treating: the drsi. eoadnehs-e 
region wish a hypophosphrte-bascn nicltel eiectrolyte sole- 
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mm si a teoipcra&rc rasge of statf 70* C lo sb&at 110* € 
*ac! si s pH ra&ge- of abom 4.0 jo- about 5X1 

24. A method according to claim 2U wherein said sicp of 
watisg is preceded by -he step of aciivatf&g a surface oftfw 
f ■ r>>.i eond net* ve regie? n . 

25. Awibod according in ejasro 24, wherein said step of 
activating -comprises the sse|S of ireaimg the fas* eoisdtiaave 
region with n sine-ate sohnion. 

A method according to claim 25, wherein the s&cat* 
sofcstkm comprises sfrsc oxide ;md sodium hydroxide. 

.27, A method according to claim 26, wherein the stiocate 
solution lather cau^risss *kc 5 fro?3, copper and nickel. 

.2& A. method according io claim 24, whzmm said step of 
activating comprise* the stop of treating the toi inductive 
ressor* sviib a prdiadhtm sohmore 

2£. A method tor fabrimmog .?s liquid crystal, 
element ca a substrate, the method compn 

■on the sur7^.?Me,ihe this* IHro 
ate electrode covered by a 
channel region sad a e:ate pad owdwlively cosseted 
io the gate electrode; 
exposing n pomon of the gate pad, 
selectively pU'irtg the exposed portion of she gate pad to 
Jhereby form a conductive barrier layer on the exposed 
portion of me gam cad, and 
fosroing a pixel electrode enrmtcdng the conductive bar- 
rier iavcr, 

3&. A method ac^nxhrm to claim 29, wherein said gate 
ekxtrode comprises ;dunamanx 

31 . A method aeenrdmp f to .claim 2$, wherein said step of 
selectively plating comprises i he step of dectroiess plsUfsg 
the exposed ponton of the gste pad. 

32, A method aecordioe; to claim 29, svheteia said pixel, 
eteodfi composes hidje.ro lit: oxide (ITO). 

33 , A method acceadirig to c&iaa 2th 
wherein said step of footing a this Ohn transistor conv 
prises [he steps of: 

foronng a hrut otmamcdve layer on the substrate; 

patterning me h.rst connective layer so form a gate 
e'ecirode and a gate pad spaced apart from ;md 
cs.md actively corrected to the gate electrode; 

doming an anode oxide tibn covering the 
trode; 

forming ;s insulation layer on. the substrate,. 

arsode oxide isbo and tbe .gate pad.; 
forming a iirst sen^monduetor layer oil the 

layer; 

tbrmmg a second senhcouduetor layer on the &rxl 
sem icon d ncs or layer; 

patterning the iarst and second, serokoodeetor layers to 
expose portions of the meeiatiori -aver and to leave 
n ttrsrsenu'eondxmror regies overlying the g;ne ei.ee* 


trade arid a second semia?;aduetor regioe overlying 
i be first semieond victor cegiiio; 
.forming a second eondective layer -covering the second 
^micoodexrior region and tbe hfxi Iristiiatioo region, 
5 ps-temmg me second cofidticiice layer and die second 
semiconductor region io fmm spaced apart source/ 
drain electrodes from, the second eommeJtve layer 
and endedying spaced apart sottrce/eohn regions 
from the ^ecoad semscotsdiie^or regjom to foras a pad 
•so efceuod* ori the msniaiion layer, and io expose a 

portion of the ilest semaeosdoemr region disposed 
between the. spaced apart sot: roe /drain regtoes^ and 
forming a ps^i vat son layer covering the souree/dc^iri 
electrodes, the exposed portion of the semkon- 
:S deciot region at>d the pad eketcod©; and 

said step of exposing comprises tee step- of 
the paostvadon layer to expose a portion of 
the gate pad and a portion ol: 5be pad eleenode. 
54. A method according to eiaim 33, wherein the bmt 
W connective layer is an ale minum: layer, 1 
tmo htyer is & silicon nitride layer, v^erem 
cendnetor layer is ;m soiorpboes oibeoo layer, wherem the 
second semiconductor layer is an doped amorphous silicon 
iayeo wherein the second conductive layer is a chromium 
2* layeo wherein: the passivatiot- layer is a silicon oitruie layeo 
and: 

wherein sard step of eieetroiess pitting oornpri^es the step 
of ircaring: me exposed portion of the gate pad whh sn 
electrolyte vmnkm oornprising nickel to thereby form. 
?c a nickel barrier layer on me exposed portion of Ehe gate 
pad; sod 

wherein said step of foronng ,a pixel electrode comprises 
the step of forming an .tedium tin oxide; pixel elecoode 
... contacting the shekel berrkr layer and the exposed 
pnr don oil the pad electroeku 
35. A method according to claim o3; 
wherein said step of paOermrm the passivaiton hryer 
eojonriste; the steps rn:: 
^ fornung a mask svhioh leaved portions c:^: the passiva- 
timi layer oeerlyino the gate p;m >ind she pad elee- 
■ rode exncseO; and 
removing she exposed porhons of the pas^ivaKon h-yer 
to thereby expose, a portion ol: tise ga;c pad and a 
.portion of the pad electrode; 
vvherein sriid step of ek Creoles* plating coenprxses she step 
of electroi'esf? phning the expensed portions of the gate 
pad and the pad. electrode leavmg the phoioressst mask 
in p;.>ce ? and 

SO svherem sa id step of mr.mi.ng a pixel electrode is preceded 
by the step ot cemovmg the ; 
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